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PABOYAS ITPOI'PAMMA JTUCIUAITINHBI

B51.B.03 IIporuBoaBapuiiHAs ABTOMATHKA YJICKTPOTeXHUYCCKUX KOMILICKCOB

(koI ¥ HaMEHOBAaHKE JAUCUUILITHHBI COTIACHO y4eOHOMY IUIaHY)

Hanpagienue moaroToBKu: 13.04.02 DieKTpodHEPreTHKa U DIEKTPOTEXHUKA
HamnpaBneHHOCTb (TpOpuIIb): DJIeKTPOCHA0KEHHUE U IHEProcOepexeHne
[Tporpamma: MarucTparypa
®dopma oOyueHus: OYHasl, 3a04YHas
dopma 00ydeHUsI: Ounas 3aouHas
Cemectp(bl) 3 4
OO6mr1ast Tpy10EMKOCTH B 3.€./9acax 4/144 4/144
KonrtakTHas paboTa (4ac.), B TOM YHCIIE: 55 22
JeKnuu (Jac.) 34 8
MpaKTUYECKue (CEMUHAPCKUE) 3aHITHS (4ac.) - -
nJabopaTopHblie paboTHI (Jac.) 17 8
CamocrosiTenbHast paboTa (4ac.), B TOM YHCIIC 35 86
KypCOBOH MPOeEKT (paboTa) (cemecTp/yac.) - =
KonTtpos (3x3amMeH/3a4€T, vac.) 9K3.,544ac. | 7k3.,364ac.

Jlonenk, 2023 r.
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Pabodvast nporpamma jucruruinel «[TpoTHBOABAPHIIHAA ABTOMATHKA 3NEKTPO-
TEXHAYCCKMX KOMILIEKCOB)» COCTABJIEHA B COOTBETCTBHH ¢ YYSOHBIMH IUIaHAMH IO
HAalpaBJICHUIO NOAroTOBKH 13.04.02 «OneKTposHepreTHka wu JNEKTPOTEXHUKAY,
(HanpaBieHHOCTh (MPOGUIL) «DNEKTPOCHAGKEHHE H sHeprocoepexenuern) mas 2023
rozia npu€ma 1o O4HOM ¥ 3a04HOI (opMam 00yUeHH .

CocraBureis:

IIpodeccop kadenpsr anekTpocHab)KeHHS

IIPOMBIIIIEHHBIX NPEAIPHSITHN

U TOPOJIOB, .

J.T.H., TOIEHT / bepmanckuii M.A.

—=—

. Paboyas mporpamma pacemotpena m npunsita Ha 3acenanun Kadeapsr «Jrek-
TPOCHA0XKEHHE POMBINIIEHHBIX IIPENPUSTH 1 TOPOLOBY
ITpoTokomor « 75 » ©3% 2023 roma Ne 9

3aBenyronmii kKadeapoi ‘ JleBmioB A.B.
( (®.1.0.)

Paboyas nporpamma omo0pena yueGHO-MeToaHYECKO KOMHUCCHEI JOHHTY
110 HaNPaBJICHUIO MOATOTOBKH 13.04.02 «DnekTposHepreTrka u 3MeKTPOTEXHUKAY.
IIpoTokom oT « 2% » o2 2023 roma Ne 3

IMpencenarens " A Txauenko C.H.
(moanuce) (©.1.0.)

Pabod4as nporpamma mpoputena mia 20 roxa npuéMa Ha 3aceJaHuu Kadeapsl
«OMeKTPOCHAOKEHHNE MPOMBILIIEHHBIX MIPEANPUSTHN 1 TOpPOJIOBY.

IIpoTokoi oT « » 20 roma Ne

3aBenmyronuii kKapenpoii

(moanuce) (®.1.0.)

Pabouas mporpamma mpoaaena g 20 roga NpuEMa Ha 3aceljaHuy Kadeapsl
«OJIEKTPOCHA0KEHUE TIPOMBIIIICHHBIX NPEANPUATHI U TOPOIOBY.

IIpoTokoi oT « » 20 roma Ne

3aBenyromuii kahenpoit

(moanuce) (®.1.0.)

Pabouast mporpamma mpoaaena s 20 roxa npuéMa Ha 3ace/JaHuu Kadeapsl
«ONeKTPOCHa0KEHHE IPOMBILUIEHHBIX TIPETPHATHI 1 TOPOIOBY.

IIpoTokom ot « » 20 roma Ne

3aBenyromuii kahenpoit

(moanuce) (®.1.0.)
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1 OBBEKT, HEJIb 1 3AJIAYX OCBOEHUSA INCHUIIJIMHBI

JluciuiuiiHa paccMaTpUBacT COBPEMEHHBIE YCTPOMCTBA aBTOMATHUKH CHUCTEM
AJIEKTPOCHAOKEHMSI, UX Ha3HAUYECHUE, IPUHIUIBI paOO0Thl, METOABI pacueTa UX XapakTe-
PHUCTHK.

[{enpr0 TUCUMIUIMHBI SIBJIAETCS NOATOTOBKA MAaruCTPAHTOB K BBIIIOJIHEHUIO IIPO-
€KTHO-KOHCTPYKTOPCKHUX U TEXHOJIOTMYECKUX BUIOB MPOPECCUOHATBHOMN AESTEIbHOCTH
B 00JIaCTH yCTPOMCTB aBTOMATUYECKOTO YIIPABJICHUS 3JIEKTPOIHEPTreTUUECKIM 000pY-
JIOBAaHUEM, A TAK)KE€ aBTOMATUYECKHUX YCTPOUCTB U CUCTEM YIIPABIECHUS IOTOKAMH 3JIEK-
TPO3HEPIHH B HOPMAIbHBIX U aBAPUHHBIX U PEKUMAX.

B pe3ynbTaTe 0CBOCHHUS TUCUHUIIMHBI CTYACHT JTOJKEH

3HATh:

- NPUHLIMIOBI (PYHKIMOHUPOBAHHUS U OCHOBBI CXEMOTEXHUKH COBPEMEHHBIX CH-
CTEM aBTOMATHKH YIPABJICHHUS HOPMAJIBHBIMU PEXUMAaMH, IPOTUBOABAPUIHON aBTOMa-
TUKH, CPEJCTB aBTOMATHU3alU1 AUCIIETYEPCKOTO YIIPABIEHUS; IPUHIHUIIBI IOCTPOEHUS U
(YHKIIMOHUPOBAHUS TEXHUYECKUX CPEACTB aBTOMATUYECKOM 3aIMTHI AJIEKTPOOOOpY-
JIOBAaHUSI HA NPOU3BOJCTBAX C IOBBIIIEHHON OIACHOCTBIO B OTHOIICHHWH I0OXKapa WU
B3pbIBA;

YMETB:

- 000CHOBaHHO U PallMOHAIBHO BBIOMPATH CTPYKTYPY, OCHOBHBIE CXEMOTEXHHYE-
CKHE€ pelIeHMs, ONTHUMAJIbHBIE MapaMeTpbl HACTPOWKH CHUCTEM aBTOMATHUKHU C YYETOM
PEXUMOB (PYHKIIMOHHPOBAHUS AJIEKTPOIHEPTETUUECKUX OOBEKTOB; MPUMEHSATH METO/IbI
pacyera napaMeTpoB aBTOMATHUKH BKJIFOUEHHS CHHXPOHHBIX T€HEPATOpPOB Ha Mapai-
JIENbHYI0 padoTy, aBTOMAaTUKH YaCTOTHOW Pa3rpy3Kd 3JEKTPOIHEPIETHUECKUX CHCTEM,
aBTOMAaTHYECKOTO BBOJA pe3epBa U Ap. cpeacts aBroMatuku COC;

BIIAJICTh:

- HaBBIKAMHU IOCTPOCHHSI TEXHUUYECKUX CPEICTB ABTOMATHUYECKOW 3aLUTHI JJIEK-
TpOOOOPYAOBAaHUS Ha MPOU3BOJCTBAX C MOBBIIIEHHOW OMAaCHOCTHIO B OTHOILIEHUU I10-
yKapa WJIN B3pbIBa;

- HaBbIKaMU BbIOOpA ONTUMAJIbHBIX MAPAMETPOB HACTPOMKU CHUCTEM aBTOMATHKHU
C YYETOM PEKUMOB (PYHKIIMOHUPOBAHUS AJIEKTPOIHEPTETUUECKUX OOBEKTOB.

[lepeuncnennble pe3yiabTaThl 0OyUEHHUs SIBISIOTCS OCHOBOM 11151 (POPMUPOBAHUS
CHEAYIOIINX KOMIIETECHIINH:

- cIIO0COOEH MPOEKTUPOBAaTh O0BEKTHI MPO(ECCUOHATBHON NEATEIbHOCTH U Opra-
HU30BBIBaTh paboTy 1o ux npoekTuposanuto (I1K-2);

- CIIOCOOEH OCYIIECTBIIATh OPraHU3alNI0, YIPABIATh JEATEIbHOCTHIO U BBIMOJ-
HATH paboOTHI MO SKCIUTyaTallud U PEMOHTY OOBEKTOB MPO(eCCHOHATBHOU AESITEbHO-
cru (TTK-3).

2 MECTO JUCIHUILINHBI B OCHOBHOM OBPA3OBATEJILHOM
IHPOI'PAMME

JlucuuminHa OTHOCUTCS K 4acTH, (OpMUPYEMOIl ydyacTHUKaMU 00pa3oBaTesb-
HBIX OoTHOIIeHUH broka 1 nucuumimz (Moayneit) ydueGHOro IjaHa.
basupyertcst Ha 3HaHUSAX U YMEHUSX, KOTOPbIE CTYJEHT MPUOOpEN MPU OCBOCHUHU
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NpCAMCCTBYIONX AUCHUIIINH! ((CDI/ISI/IKa», ((TeOpeTI/I‘{CCKI/IC OCHOBBI JJICKTPOTCXHHU-
KH», ((QHCKTPI/I‘IGCKI/IC MalllMHBI», <<9J]CKTpI/I‘16CKI/I€ CHUCTEMBI U CCTHY», ((9JICKTpOCHa6-
KCHUCH, ((HCpCXOI[HBIe IMpOLCCChl B CUCTCMAX 3J'ICKTpOCH&6}K€HI/I5D), «MHKpOHpOHGC-
COpHasaA TCXHHKaA». 3HaHuA U YMCHHUA, HpI/IO6p€TeHHI>I€ IMpu OCBOCHHH I[&HHOﬁ AUCO -
IUIMHBI, PCAIU3YIOTCA CTYACHTOM IIPpHU IIPOXOKIACHHUU HpOHBBOIICTBCHHOﬁ IMIPAKTHUKH,
FOCY,HapCTBCHHOfI HWTOIOBOU aTTCCTallt, BBIIIOJTHCHHUH MaFHCTepCKOﬁ pa60T51.

3 CTPYKTYPA U COAEP KAHUE TUCHUIIJIMHBI

3.1 Pacnpeneﬂeﬂne y‘leﬁﬂblx YacCoB 110 TeMaM ITUCHMIIJIMHBI 1 BHJ1aM 3aHATHH

HanmenoBanue tem KonunuectBo yacos
(comepxaTenpHBIX MOIYJIEH) (ounasi/3aouHas hopma)
B ToMm uncne
Bcero
Jlekuu | JlaGop. [Ipakr. CPC

Tema 1. AHOpMalIbHBIE U aBapUIHBIE pe-
XKHUMBbI CUCTEM 3JIEKTpocHaOKeHus. Bruapl
YCTPOMCTB IIPOTUBOABAPUIHON U PEXKUM-
HOH aBTOMAaTHKHU.

Tema 2. YcrpoiicTBa aBTOMaTUYECKOT0 TO-
BTOpHOTO BKIFOUeHHs (ATIB) 311eMeHTOB 12/14 4/2 4/4 -/- 4/8
JNEKTPUUYECKUX CHUCTEM.

Tema 3. YcTpoiicTBa aBTOMaTHIECKOTO
BKJIFOUEHUS pezepBHOro nutanus (ABP).
Tema 4. YcrpoiicTBa aBTOMaTUYECKOH ya-
CTOTHO# pasrpysku (AYP).

Tema 5. ABTOoMaTH4yeckoe peryanupoBaHue
HAIPSDKCHUS B TIPOMBIIIICHHBIX 3JIEKTPH- 11/12 4/2 3/0 -/- 4/10
YECKUX CCTAX.

Tema 6. ABTOMaTH4YeCKOE PETyIUPOBaHHE

5/10 2/0 0/0 -/- 3/10

12/12 412 4/0 -/- 4/10

8/8 4/0 0/0 - 4/8

. 12/14 4/0 4/4 - 4/10

MCTOYHHUKOB PeakTHBHON MouHOCTH (PM).
Tema 7. ABTOMaTH4YeCKast KOMIIEHCALIMS 8/10 40 0/0 - 4/10
€MKOCTHBIX TOKOB 3aMbIKaHUsI HA 3eMJIIO.
Tema 8. ABTOMaTHUECKOE PETyIUPOBaHUE
B030YyxeHus (APB) CHHXPOHHBIX TeHepa- 8/12 4/2 0/0 -/- 4/10
TOPOB.
Tema 9. Onpenenenne Mmecta KOPOTKOTO
3aMbIKaHHs Ha JIMHUSX PaJUaIbHBIX CeTel 10/10 4/0 2/0 -/- 4/10
OJTHOCTOPOHHUM ITHUTaHHEM.
KonTaktHas pabota (10n0JHUTENIbHAS) 4/6 - -
Kypcosas pabota (mipoekr) -/-
Hroro no BugaM 3aHATAN 90/108 34/8 17/8 -/- 35/86
Konrpors 54/36

Hroro: 144

DopMHUpOBaHHE KOMIIETCHIUI B pe3yJibTaTe 0CBOCHHUS TeM AMCHHUILIHHBI
Kommnerenmmu | Tembl AUCIIUTUIMHBI, HAIICICHHBIE HA (DOPMUPOBAHNE KOMIICTCH-
100505
[1K-2 Tema 1,9

[1K-3 Tema 2-8




3.2 Jlekuuu

Tema 1. AHOpMaNIbHBIC U aBAPUNHBIE PEKUMBI CUCTEM dJIEKTpocHabxeHus. Bu-
JIbl YCTPOMCTB ITPOTUBOABAPUNHON U PEKUMHON aBTOMATUKH.
ConepxkaHue TeMbl 1:
-(bu3MYeCcKuil XapakTep aHOPMAaJIbHBIX PEKUMOB,;
-rorepeyHasl U NpojAobHAs HeCUMMETpusi: cuMMmeTpuyHbie coctaBisonme (CC) 3-x
¢da3HOl cucTeMbl, CBOMCTBA 3-X (a3HbIX 1enei B oTHomeHnH CC TOKOB M HANIPSHKCHUH,
compoTuBJeHNE 3-X (Da3HBIX IIETEH I TOKOB Pa3IMYHBIX IMOCIEIOBATEILHOCTEH, pac-
YeT LEeNH C HECUMMETPUYHOU HArpy3KOH, pacueT ey ¢ HECUMMETPUYHBIM Y4acTKOM B
JIMHUH;
-XapakTepucTuka pexumon K3.
Jlutepatypa k Teme 1: [1, 5]
Tema 2. YcrpoiicTBa aBTOMaTH4e€CKOT0 MOBTOpHOTO BKItoueHus (AIIB) snemen-
TOB JJIEKTPUUECKUX CUCTEM.
ConeprkaHue TEMBI 2:
- Ha3HaueHue ycrpoicts AlIB;
- kiaccudukanus ycrpoiicts AllB;
- ocHOBHBIE TpeOoBaHus K AlIB;
- AIIB nunauii ¢ onHOCTOpOHHUM TUuTanueM: cxema AIIB ¢ myckom ot P3, ycTpoiicTBo
AIIB Ha BBIIPSMIIEHHOM ONEPATUBHOM TOKE C ITYCKOM OT HECOOTBETCTBHUS MOJIOKECHUS
KY u BreikIIOUaTEN;
- yckopenue aeuctsusa P3: no AIIB, nmocne AlIB;
- AIIB nunuu ¢ 2-x cropoHHuM nutanueM: AIIB 6e3 koHTpossa cunxponusma, AIIB ¢
KOHTPOJIEM CUHXPOHHU3MA JIMHUU C 2-X CTOPOHHUM MTUTAHUEM.
Jluteparypa k Teme 2: [1, 2, 3]
Tema 3. YcrpoiicTBa aBTOMaTHUECKOTO BKITIOUEHUS pe3epBHOTO nutanus (ABP).
ConeprxaHue TeMbl 3:
- Ha3HaueHue ycrpoiicts ABP;
- OCHOBHBIE TpeOoBaHUs, MpeIbsiBisieMbie K ABP;
- MyCcKOBbI€ opranbl ABP: MUHMMaIbHOTO HANPSHKEHUs, PEJIE BPEMEHH, PEJIE YACTOTHI;
- cxembl YABP: YABP na noctossHHOM omnepatuBHOM Toke, ocooennoctu Y ABP npu
Hammunu Ha cekumu mwmH A/l m CJI, cxema ABP pesepeHoro BBoaa, cxema ABP Ha
CEKLIMOHHOM BbIKItouatTene, cxema ABP TpancdopmaTopa ¢ 31€KTpOMarHUTHBIM MPHU-
BOJIOM M KOHTPOJIEM KayeCTBa;
- YABP B anextpoyctanoBkax 1o 1 kB;
-Y ABP snektpoasurarenei.
Jlutepatypa k Teme 3: [1, 2, 3]
Tema 4. YcrpoiicTBa aBTOMaTHUECKOM YaCTOTHOM pa3rpy3ku (AYP).
ConeprxaHue TeMbl 4:
- HazHauenune AYP;
- npuHIUIBI nocTpoeHust AYP;
- IPUHITUIIBI YACTOTHOW Pa3rpy3KHu;
- cxembl AYP: coBmeniennnii AUP, cxema AYP ¢ onauM pene yactoTsl, cxema AYP ¢
YAIIB;
- yactoTHoe AIIB;
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- cornacoBanue aevicreus ABP, AIIB, AYP.
Jlutepatypa k Teme 4: [1, 2, 3]
Tema 5. ABTOMAaTH4YECKOE PETYIMPOBAHNUE HAIIPSDKEHUS B IPOMBILUICHHBIX JICK-
TPUYECKUX CETSIX.
ConeprkaHue TEMBI S:
- OTKJIOHEHUE HAIPSKEHUS U €r0 BIUSHUE Ha pabO0Ty 3JIEKTPONPUEMHUKOB,;
- IPUYMHBI BO3HUKHOBEHHUS OTKJIOHEHUS HAIPSDKEHUS CETH;
- METOJbI PETYIMPOBAHMS HANPSIKECHHUS,
- aBTOMATHUYECKOE perynupoBanne KodhduimenTa Tpanchopmanuu Tpanchopmaropa:
ycrporictBo PITH, APHT c¢ TokoBo# komneHcanuen, peryiarop tuna APT-1M;
- MUKpoMpoIieccopHblit peryistop tTuna PKT-02.
JlutrepaTypa Kk Teme 5: [2, 3]
Tema 6. ABTOMAaTH4YECKOE PEryIMPOBAHUE HCTOYHUKOB PM.
ConeprkaHue TEMBI 5:
- 001IIME MTOJIOKCHHS;
- 1-crynenuaroe perynupoBanue Kb B ¢pyHKIIMM HanpsKeHUs;
- l-crynenuatoe perynupoBanue Kb mo BpemMeHHM CyTOK ¢ KOppEKLHEH Mo Hampsbke-
HUIO;
- perynupoBanue Kb, cocTosmel n3 HECKOJIBKUX CEKIUH;
- aTromatnueckui peryisatop Kb APKOH;
- ctatnueckue uctouHuku PM: CTK Ha ocHoBe Kb; peakTopsl, KOMMyTHpyEMBIE THPU-
CTOpaMu; KOMOMHHUPOBaHHBIE HCTOYHUKU PM.
Jluteparypa Kk Teme 6: [2, 3]
Tema 7. ABTOMaTH4ECKasi KOMITEHCAIUSI EMKOCTHBIX TOKOB 3aMbIKaHUS HA 3€M-

J1O.

ConepKaHue TEMBI S:
- XapaKkTepHbIC PEKUMBI paOOTHI KOMIIEHCUpYeMou ceTu 6-35 kB;
- MPUHIUIBI TOCTPOCHUA U (PYHKUHMOHAJIBHBIE CXEMbl CUCTEM aBTOMATUYECKOW KOM-
NEeHCAIlM EMKOCTHBIX TOKOB;
-0030p COBPEMEHHBIX CPEACTB KOMIIEHCALIMA EMKOCTHBIX TOKOB B ceTsX 6-35 kB ¢ u3o-
JIMPOBAHHOM HEUTPAJIBIO;
-YCTPONCTBO aBTOMATHYECKOTO PEryJIUPOBAaHUS EMKOCTHBIX TOKOB KOMIIEHCALIUU
YAPK 105.

Jlutepatypa k Teme 7: [3, 1, 4]

Tema 8. ABTOMAaTH4YECKOE PETYIMPOBAHUE BO30YKACHUSI CHAHXPOHHBIX T€HEpPaTO-

POB.
ConepkaHue TeMBI §:
- 33/1a44 U CIIOCOOBI PEryJIupPOBaHMUS;
- Ha3HaueHne APB cuHXpOHHOTO reneparopa;
- APB nponopumonansHoro aeiicteust CI': koMmayHIHUpOBaHUE MOJHBIM TOKOM, TO K€
C KOppEKIIMEH HAMpsHKEHUs, pesieiiHast pOpCUPOBKa;
- aBTOMATUYECKOE PEryJMPOBAHUE HAIpPSHKEHHUS Ha MHax PY snekTpuueckux cCTaH-
nui: napaiensHas padora CI' Ha o6mme muHbl, padota CI' B 6J10Ke ¢ TUPUCTOPHBIM
PETYJIATOPOM.
Jlutepatypa k Teme 8: [1, 2, 3]
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Tema 9. Onpenenenue mecta KopoTkoro 3ambikanusg (OMK3) Ha nuHUAX paau-
QJIbHBIX CETE OJHOCTOPOHHUM MHUTAHHUEM.
ConepxkaHue TeMbl 9:

- IPUHIUIIBI IEUCTBUS POTPAMMHBIX ITU(GPOBBIX U3MEPUTEIBHBIX OPraHOB;

-IIPUHIIUAT U3MEPEHHSI OPTOTOHAIBHBIX COCTABIISIONIMX TOKA U HAPSKEHMUS,

- aniroput™ OMK3 MUKpOIIpOIIECCOPHBIX TOKOBBIX 3amIUT 6-35 KB.
Jlureparypa k Teme 9: [3]

3.3 IlpakTnyeckue (CeMUHAPCKHE) 3aAHATHS

B y‘-Ie6HOM IJIAHC HC 3aIlJIAHUPOBAHO

3.4 JlabopaTopHble padoThI

Ne Tema 3auaTHuA O0nemM, JInte-
n/m qac. parypa
OYH/3a04H
1 ABTOMAaTHYECKOE TOBTOPHOE BKIIIOYCHHUE CHCTEM 3JICKTPOCHAOKEHUS: 4/2 [6]
Yacts 1 — Cxema AIIB ¢ myckom oT peneiinoit 3amutel B AS 5.2.
Yactp 2 — Cxema ycrpoiictBa AIIB Ha 0CHOBE KOMILJIEKCHOTO pelie
PTIB-58.
2 ABTOMaTHYECKOE BKJIFOYCHUE pe3epBa Ha CEKIMOHHOM BBIKIIIOYATEIIE. 4/4 [6]
Yacts 1 - Cxema ABP B AS 5.2.
Yacte 2 — ABP tpancdopmaropa.
3 Cxema perynupoBanus MomHocTH KY 1o HanpspkeHHIo Ha IIHMHAX 3/2 [6]
noAcTaniyu B AS 5.2.
4 HccnenoBanre THPHCTOPHO-YIIPABIISIEMOTO PEAKTOPA JJIsl KOMIIEHCa- 4/0 [6]
muu PM B Matlb R2015/
5 Ycrpoiicteo ABP 0,4 kB ¢ a5ekTpoo0opy1oBaHUEM KOMITaHUH 2/0 [6]
EATON B EASY SOFT Pro
6 CoswmectHoe aeiictBue AIIB u P3 (pacuer). 0/0 [6]
7 Meroa CHMMETPHYHBIX COCTABISIOMNX. ABAPUIHBIE PEKUMBI IIPO- 0/0 [6]
JOJIHON M IOTIEPEYHON HECHMMETPHH (pacder).
Hroro: 17/8
3.5 CamocrosiTesibHasi padora cryaeHTa [7]
Ne Buapl camocTosTenbHO paboThI CTYACHTa O0bewM, yac.
n/m OYH/OYH-
3204/3204H
1 V3y4eHue JeKIMOHHOTO MaTepuaa 20/40
2 [ToAroroBKa K NPaKTHYECKUM 3aHITUSIM -/-
3 [ToaroroBka K 1a00paTopHEIM paboTam 15/37
4 BhImosiHeHHe KypcoBOro MpoeKTa -/-
5 BrinosiaHenne KypcoBoii paboThl -/-
6 BrImosTHeHMe HHIUBUYaIbHOTO 32/ IaHUs 0/9
Hroro: 35/86

3.6 Kypcogoii npoekT (pa6oTa), UHAUBUAYAJIbLHOE 3a/1aHHe

KypcoBoii nmpoexT (padoTa) Mo AUCHHUILUINHE B YYCOHOM IJIaHE HE 3allJIaHUPOBAH.

JIJist OLIEHKW YpPOBHS MPAKTUYECKOTO MPUMEHEHUS M3YUYEHHOTO TEOPETHYECKOTO
MaTepHaia mpeaycMaTpUBACTCs BBHITIOJIHEHUE pacu€THOM pabOThl. 3aganue Jyisl CTYy/IeH-
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TOB 3a04HOM (popMbl 00yueHus [ 8 ] cOCTOUT B BBINOJHEHUH JTaOOpaTOpHOI paboThl Nel
(«ABTOMaTHYECKOE MOBTOPHOE BKIIIOYEHUE CUCTEM 3JIEKTPOCHAOKCHHSA»)) B IAKETE
Automation Studio 5 m oTBeTe Ha JBa KOHTPOJBHBIX BOIMpOca: 1-i BOMPOC COTIIACHO
HOMEpa BapuaHTa, 2-il BOIIPOC COTJIaCHO HOMEpa BapUaHTa, YMHOKEHHOTO Ha JBa.

4 POH/I OHEHOYHbLIX CPEJICTB

4.1 Kputepuu U WIKAJbI JJISI MHTETPUPOBAHHOI OlleHKH YPOBHS chopMHpO-
BAHHOCTH KOMIIeTeHIIUH

Cocmasnaiowas komnemeHyuu — nOJTHOMA 3HAHUU

- HyJIEBOIl YpOBEHb: HEBEPHBIE, HE APIYMEHTHUPOBAHHBIE, C MHOKECTBOM I'PyOBIX OIIM-
OOK OTBETHI Ha BOIIPOCHI. Y POBEHb 3HAHUH HUKE MUHUMAJIbHBIX TPEOOBAHUI;

- MUHUMAJIBHBIN YPOBEHB: JAaHbI HE IIOJIHBIE, HETOYHBIC U HEAPTyMEHTHUPOBAHHBIE OTBE-
Thl Ha BOINPOCHI. J{OMyIIEHO MHOIO IpyObIX OIIMOOK. YPOBEHb 3HAHMM HUKE MUHU-
MaJIbHbIX TPEOOBaHUM;

- TIOPOTOBBIM YPOBEHB: JaHbl HEJOCTATOYHO IOJHBIE, TOYHBIE U APTyMEHTUPOBAHHBIC
OTBETHI HA BOIIPOCHL. [1710X0 3HAET TEPMUHBI, ONIPEAEIICHNS U MIOHATHS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOILLIEHUS], MPUHIUIBL. J{OMyIIEHO MHOTO HETPYOBIX OLIMOOK;

- CPEOHUMN YPOBEHb: TAHBI JOCTATOYHO MOJHBIE, TOUHBIE U APTyMEHTUPOBAHHBIE OTBETHI
Ha BOIIPOCHI. B 11€J10M 3HA€T TEPMUHBI, ONPEAEICHUS U TIOHATHUS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOLLIEHUSI, IPUHIUIBI. [{0MMy111eHO HECKOJIBKO HEIPYOBIX OLINOOK;

- IIPOJIBUHYTBIM YPOBEHbB: JaHbI IIOJIHbIC, TOYHBIE U APIYMEHTUPOBAHHBIE OTBETHI HA BO-
IIPOCHI. 3HAET TEPMHUHBI, ONPENEICHUS U NOHITHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOILIEHMS, TPUHIMIBI. JIOMyIIEeHO HECKOJIBKO HErpyOBIX OIIMOOK;

- BBICOKMM YPOBEHbB: JIaHbI IIOJIHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI HA BOIIPO-
Cbl. 3HAET TEPMUHBI, ONPEIACIECHUSI U MOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOUIEHUS, IPUHLHUIBL. J[OMyIIEHO HECKOIBKO HETOYHOCTEM.

Cocmasnsiowas KomMnemeHyuu — yMeHus

- HyJIEBOM YpOBEHbB: MOJHOE OTCYTCTBUE IMOHUMAHUSI CYTH METOJUKU PEIICHUs 3aJauH,
JOIYIIEHO MHOKECTBO rpyOeHInX omMOOK / 3aJaHUsI HE BBITIOJHEHBI BOOOLIE;

- MUHMMAaJIbHBI YPOBEHb: CJIad0€ MOHMMAHHUE CYTH METOJAMKHU PEUICHUs 3aJadu, J0My-
HieHbl TpyObie ommOKu. Permennst He obocHOBaHbl. He ymeer ucnomnbp3oBaTh HOpMa-
TUBHO-TEXHUYECKYIO uTepaTypy. He opuenTupyercs B cienuanbHOM HAyYHOU JIUTE-
paType ;

- TIOPOTOBBIM YPOBEHB: JTOCTATOYHOE NMOHMMAHWE CYTH METOJMKH PEIICHUS 3aJadd, J0-
nymieHsl omuOKky. Pemennst He Bceraa 0OOCHOBaHBI. Y MEET MCMHOJIb30BaTh HOPMAaTHB-
HO-TEXHUYECKYIO JuTeparypy. Cinabo opueHTUpyeTcsl B CeUUaTbHON HAyYHOU JIHTe-
partype,

- CpeAHUil ypOBEHb: B 1I€JIOM NMOHHUMAET CyThb METOJIUKU PEUICHMS 3a[au, JOMYIICHbI
omnOku. Pemienuss He Bcerna OOOCHOBaHBL. YMEET MCIOJIBb30BaTh HOPMATHUBHO-
TEXHUYECKYIO U CIIEHUAIbHYIO HAYUHYIO JIUTEPaTypy;

- IPOJBUHYTHI YPOBEHB: B LI€JIOM IMOHUMAET CyTh METOJMKU PEIICHHUs 3a/1a4H, JTOMyIIe-
Hbl HeTOYHOCTU. CriocoOeH 000CHOBATh pellIeHUs. Y MEET UCIOJIb30BaTh HOPMATUBHO-
TEXHUYECKYIO U CIIEHUAIbHYIO HAYUHYIO JIUTEPaTypy;
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BBICOKMH YPOBEHb: TOHUMAET CyTh METOAMKH pelieHus 3aaaun. CrocodeH 000CHOBATh
pelieHusl. YMeeT UCIOob30BaTh HOPMAaTUBHO-TEXHUYECKYIO U CHELUATIbHYIO0 HAYYHYIO
JUTEPATypy, IEPEOBOI OIBIT.

Cocmasensaowas komnemeHyuy — 61a0eHue HasblKamu

HYJICBOM YPOBEHb: HE JICMOHCTPHUPYET BJaJCHNE HABBIKAMH BBITIOJHEHUS Mpodeccuo-
HaJIBHBIX 3a7a4. He MOXXET BBINOIHUTH 3aJJaHUS;

MHUHUMAQJIbHBIA YPOBEHB: HE JEMOHCTPUPYET BIIAJICHUE HABBIKAMH BBITIOJHEHUS MPO-
dbeccnoHaNbHBIX 33/1a4. VICTIBITRIBACT CYIIECTBEHHBIC TPYAHOCTU MPU BBIMIOJTHEHUN
OTJICJIbHBIX 3aJaHUM;

MOPOTOBBIN YPOBEHB: BJIaJIe€T HABBIKAMH BBITOTHEHHS TPO(ECCHOHATBHBIX 3a/1a4d Ha
MIOPOTOBOM YpOBHE. 3a/1aHUsl BBITIOJHAET MEJIJIEHHO U HEKAY€CTBEHHO;

CpEIHUI YPOBEHB: BJIaJIe€T HABBIKAMHU BBITIOTHEHHS TTPO(PECCHOHABHBIX 3a71a4. 3a/1a-
HUS BBITIOJIHAET HAa CPEIHEM YPOBHE IO OBICTPOTE U KAaYECTBY;

IIPOJIBUHYTHIM YPOBEHB: BJIAJICET YBEPCHHBIMH HABBIKAMH BBITIOJHEHHUS TTPOQeccro-
HAIBHBIX 3a7a4. BBICTPO M KA4ECTBEHHO BBITIOJHSACT 3aJIaHUs, MHOTAA JOIyCKas He-
3HAYUTEJIbHBIE TTIOTPEIIHOCTH;

BBICOKHI YpOBEHB: BJIaJICET YBEPCHHBIMH HABBIKAMHU BBINMOJHEHUS MPOodeccHoHaIb-
HBIX 3aJ1a4. BBICTPO M Ka4eCTBEHHO BBIMIONHACT 3aJaHusl, IPH HEOOXOIUMOCTH Je-
MOHCTPUPYSI TBOPUYECKUHN MMOJIXO.

Obobwennas oyeHka cpopmupo8anHocmu KoMnemeHyul

HYJICBOM ypOBEHb: HAa HYJEBOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABJISIONIME; OJIHA
WJIU JIBE U3 TPEX, OCTaJIbHBbIE — Ha 00JIee BEICOKOM YPOBHE;

MUHUMAaJIbHBI YPOBEHb: HA MUHUMAJILHOM YPOBHE C(POPMUPOBAHBI: BCE COCTABIISAIO-
1[ye; OJHa WM JIBE U3 TPEX, OCTAIbHBIE — HAa 00Jiee BHICOKOM YPOBHE;

MIOPOTOBBIN YPOBEHB: HAa IMTOPOTOBOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABJISIOIINE; O/I-
Ha WK JBE U3 TPEX, OCTaJIbHbIC — Ha 00JIee BRICOKOM YPOBHE;

CpeIHUH ypOBEHB: Ha CpeaHEM YpOBHE C(HOPMHPOBAHBI: BCE COCTABIISIONINE; OJIHA
WU JIBE 13 TPEX, OCTANIbHBIC — Ha 00JIe€e BHICOKOM YPOBHE;

MIPOJIBUHYTHIM YPOBEHb: Ha MPOJABUHYTOM ypOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIO-
IIHE; OJHA WU JIBE U3 TPEX, OCTAJIbHBIE — HA BBICOKOM YPOBHE;

BBICOKHMI ypOBEHB: Ha BHICOKOM YPOBHE C(HOPMHUPOBAHBI BCE COCTABJISIONINE KOMIIE-
TCHIIUH.

4.2 Bonpochl K 3K3aMeHy

. Ouznueckuil XxapakTep aHOPMaJIbHBIX PEKUMOB.

. Xapakrepuctuka pexumon K3.

. Ha3znauenue yctporicts AIIB.

. Knnaccugukanus ycrpoiicts AIIB.

. OcHoBHbIe TpeOoBaHus k AlIB.

. AIIB nuHuii ¢ ogHOCTOpOHHUM nuTaHueM: cxema AIIB ¢ myckom ot P3.

. YcrporictBo AIIB ¢ myckoMm oT HecoOoTBeTCTBUS nojoxkeHns KY u Beikitouare-

O\ kW —

JIA.

8. Yckopenue aerictBuga P3: no AIIB, nocne AIIB.
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9. AIIB nuaum ¢ 2-x cropoHHuM nutanueMm: AIIB 6e3 KOHTpOs CUHXPOHHU3MA,
ATIIB ¢ KOHTpOJIEM CHHXPOHU3MA JINHUU C 2-X CTOPOHHUM ITUTAHHUEM.

10. Haznauenue ycrpoiicts ABP.

11. OcHoBHBIE TpeOOBaHUs, NpeabsiBisieMbiec K ABP.

12. IlyckoBeie opranbl ABP: MUHMManbHOrO HAaNpsHKEHUs, PENE BPEMEHH, peEJie
YaCTOTHI.

13. Cxembi YABP: YABP Ha mOCTOSSHHOM OMNEpaTHUBHOM TOKE, OCOOEHHOCTH
YABP nipu nannuuu Ha cexuuu muH AJl u CJI, cxema ABP pe3epBHOro BBOAQ, cXxeMa
ABP Ha CEKIIMOHHOM BBIKJITIOUATEIIEM.

14. YABP B anektpoycranoBkax o 1 kB.

15. Haznauenne AYP.

16. ITpunaimns! noctpoenus AYP.

17. Cxembl AYP: coBmemiennniiit AUP, cxema AUP ¢ ogHuM pesie 4acTOThI, cXxema
AYP c HAIIB.

18. YactotHoe AIIB. cornacoanue aeiicteus ABP, AIIB, AUP.

19. OTkI0OHEHNE HANPSKEHUS U €T0 BIUSAHKUE HA PA00TY 2JIEKTPOIIPUEMHUKOB.

20. IIpuurHBI BO3HUKHOBEHUS OTKJIIOHEHHS HAIIPSKEHUSI CETH.

21. MeToabl peryinupoBaHus HANPSHKCHUSL.

22. ABTOMaTnyeckoe peryiupoBanue kodhduirieHTa Tpanchopmanuu

tpancpopmaropa: ycrpoiictso PIIH, APHT ¢ TokoBoi1 KOMIIEeHCALKE.

23. MukpomnporeccopHbiii perynstop tuna PKT-02,

24. ABTOMaTHYECKOE PEryJIMpOBaHUE UCTOYHUKOB PM. 001mire nonoxxeHus.

25. 1-ctynenuaroe perynmupoBanue Kb B GyHKIIMN HanpsKeHHs.

26. l-ctymenuatoe perynupoBanue Kb mo BpemMeHH CYTOK ¢ KOppEKIueH Io
HaIpPsHKEHUIO.

27. PerynupoBanue Kb, cocTosiieit u3 HECKOJIbKUX CEKIUH.

28. Cratnueckue ucrounuku PM: CTK Ha ocHoBe Kb; peaktopsl, KOMMyTHUpYye-
MbI€ THPUCTOPAMH; KOMOMHUPOBAHHbBIE UCTOUHUKH PM.

29. ABTomMaTHyecKasi KOMIIEHCAIIUSI EMKOCTHBIX TOKOB 3aMbIKaHHS Ha 3€MIIIO.

30. XapakTepHbie peKHUMbI pabOTHI KOMIIEHCUPYEeMO# ceTu 6-35 kB.
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IIpumep 3K3aMeHAIIMOHHOTO OUJIeTA

I'OYBIIO «/loHenkuii HAUMOHAJBLHBIN TEXHUYECKH YHHUBEPCHUTET»

IIporpamma oArOTOBKH: Marucrparypa

Hanpasnenue noaroToBku: 13.04.02 «DneKTpOIHEPreTuka M MEKTPOTEXHUKAY

Hanpanennocts (mpoduin) «DIEKTPOCHAOKEHNE U DHEPTrOCOEPEKEHUEY

Cewmectp: 3

VYuebHas AUCHUIUINHA: IIpoTrBOaBapuiiHas aBTOMATUKA HJIEKTPOTEXHUYECKUX KOMIIEKCOB
BUJIET Ne 3

1. Hasnauenue ycrpoiictB ABP. OcHoBHble TpeOoBaHuUsl, IpenbsBisiemble K ABP.

2. APB cHHXpOHHBIX réHepaTOpOB MPONOPLUOHATIBHOTO JeiicTBUs. KommayHiupoBaHue NOIHBIM
TOKOM.

3. Tosicuute nopsaok padotsl ycrpoiictBo ABP Ha mocTositHHOM onepatiBHOM Toke (puc.3.1) .
Kak obecnieunBaercst yckopenue neiictsust ABP mpu BKiTloYeHHH pe3epBHOTO BBIKIIOYATENS HA
IOBPEXACHHBIC ILINHBI.

KV1 KV3 + ®vi kv EVIRLTI -
0 1

YATI

sx1 Qll
K2

Q1.2 KLT
IJ &I

ELT2 YAC?

Q13 ]]: SX2 Q21 D

Puc. 3.1. YABP Ha nocTossHHOM onepaTuBHOM TOKE ISl BbIKJIFOUaTeNen

VYTBepkaeHO Ha 3aceTaHny Kadeapsl DIEKTPOCHAOKEHNE TPOMBIIUICHHBIX MPEINPUITAN U

TropoJioB
[TpoTokoi Ne oT 20 T
3aB. kadeapoii JleBmioB A.B. IK3amMeHATOP bepmaackuii U.A.
(moanuce, paMunns, HHUIMATIBI) (nmoxnuck, paMusTKst, HHUIUAIIBI)

4.3 Kputepum olileHMBaHUA

DK3aMeH MPOBOJUTCA MUCBMEHHO MO Ouieram. buner comepxxut 2 Teoperude-
CKUX Bompoca U 1 3amaya, KaXIblii U3 KOTOPBIX TpeOyeT KOHKPETHOTo oTBera. [lpu
HEOOXOMMOCTH OTBEUAIOIINNA JIOJKEH COMPOBOJUTH HANMCAHHOE TOSICHSIONIEH CXe-
MOH (PUCYHKOM).

Bormpockl 0XBaThIBAIOT TEOPETUYECKYIO YacTh Kypca, a TaKkKe TPEOYIOT JIEMOH-
CTpAIllMH TMPAKTUYCCKUX HABBIKOB, MOJYYCHHBIX CTYJCHTOM B XOJI¢ JJAOOPATOPHBIX pa-
0OT.
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[IpaBuiibHBIN OTBET Ha BOIIPOC OLIEHHMBAETCS B AecsiTh OamnoB. Ecinu oTBeT He
HOJIHBIM, TO OH OLIEHUBAETCs B MATh OayioB. Ilpu oTcyTCTBUM IpaBMIIBHOTO OTBETA Ha
IIOCTaBJICHHBI BONPOC 00yYarOIIUCs NOMydaeT HOIb OamoB. [losydeHHble Gamsl 3a
OTBETHI Ha BONIPOCHI OMJIETa CYMMHUPYIOTCA M C Y4ETOM pE3yJIbTaTOB TEKYLIEro KOH-
TPOJIsl pabOThI CTYIEHTA BBIBOJUTCS UTOTOBas olieHKa 1o 100-6annpHoM mikase.

[TonyuenHnas onenka no 100-06amibHOM HIKane ONpeaeNseT OLEHKY M0 rocynap-
CTBEHHOM 1iKazie u mkaie ESTS.

OueHuBaHNE YPOBHS OCBOEHHSA CTYJIEHTOM y4e€OHOIro Marepuaina JUCUUILINHBI
«IIpoTuBOaBapuiiHas aBTOMAaTUKA AJIEKTPOTEXHUUECKUX KOMIUIEKCOBY IPOU3BOAMTCS B
X0J1€ TEKYLIEro KOHTPOJISL U IPOMEKYTOYHOM arTecTaluu (CEMECTPOBOTO KOHTPOJIA).

Texymmii KOHTPOJIb 3HAHUI CTyZCHTa OYHON (HOPMBI 00yUEHHUs OCYIIECTBISICT-
Csl IO pe3yJbTaTaM JIa0OpaTOPHBIX padoOT, CTyJAEHTa 3a09HON (OPMBI OOyUEHUS — TI0
pe3ysbTaTaM BBIMOJHEHHsI KOHTPOJIbHOM padoThl. BeimonHeHue nabopaTopHbIX padoT C
3alUTON OTY€TA, BBHINOJHEHHE HWHAWBHUIYAJIBHOTO 3aJaHUs (KOHTPOJIBHOM paboThl),
IPEeIyCMOTPEHHBIX pabouell NporpaMMou JUCHMIUIMHBL, SIBISETCS HEOOXOIUMBIM
YCIIOBHEM JIOIIyCKa CTYJIEHTA K 3K3aMEHY.

Pacnpenenenne 0amioB TEKyIIEro KOHTPOJS pabOTHI CTyJAEHTAa Ha MPOTSIKCHUHU
ceMecTpa MpuBeIeHO B Tabuiie 1.

Tabnuma 1 — Pacnipenenenre 0auioB TEKYIEro KOHTPOJIS

dopma KOHTpPOJIs B03MOKHOE KOJTHYECTBO
0aioB

JIi1st CTyIeHTOB 04HO# (hOpMBI 00yUeHHUS

Otuét no maboparop- 2 3amaHne BBIMOJHEHO PAaBUIIBHO, TPOSKTHHIE

HO¥ paboTe perieHus 000CHOBAHBI, IIPUBE/ICH aHAIU3 T10-

JYYSHHOTO pe3ylbTaTa

1 3agaHue BHIOTHEHO B IIEJI0M MTPABUIIBHO,

MPOCKTHBIC PEIICHUS HE BCET/1a 000CHOBAHBI,

BO3HHKJIM TPYJHOCTU B OOBSICHEHUH TIOTY-

YEHHBIX PE3yJbTATOB

IIpumeuanue

HTroro mo s1adoparop- 34 N3 pacuéra 17 ayquTOpHBIX 3aHATHH U1
HBIM padoTam (Mak- MIPOBEICHUS IPAKTUIYCCKUX 3aHATUM U J1a00-
CHMAJbHO BO3MOXK- paTtopHbIX paboT. OLleHUBaETCS KaXKA0€ 3aHsI-
HOE) THE.

UTOro 34 MaxkcrMaabHO BO3MOKHOE

J1st CTYIeHTOB 3a04HOU

dbopMbI 00yUeHHS

Brinonnenue KoH- 34 [Tpu BBITIOJTHEHWY 3aJaHUSI IPUHSATHI TIpa-
TPOJIBHOU PabOTHI (MH- BUJIbHBIC TTPOEKTHBIE PEIICHHUS, U3TI0KEHUE
JTUBUIYATBHOTO 33]1a- MaTepuaia apryMeHTHPOBAHHOE, TIOCTIEI0BA-
HUS) TeJbHOE, paboTa odopmiieHa 0e3 3aMeuaHmit
24 3aJjaHr€e BBIMOJHEHO B IIEJIOM MPABUIILHO, HO
MIPOEKTHBIE PEIICHUS He BCET1a 00OCHOBAHHI,
UMEIOTCS 3aMEYaHWMs 110 0(hOPMIICHUIO.
HUTOT'O 34 MaxkcuManbHO BO3MOXKHOE

IIpome:xxyToyHasi aTrecTauMs IO pE3yJbTaTaM OCBOEHHUS IUCLUIUIMHBI B CE-
MeCTpe POBOAUTCS B (OpME CEMECTPOBOTO dK3aMeHa. Dopma MpoBEICHHS YK3aMeHa —
MMChbMEHHAsl. DK3aMEHAIIMOHHBIN OUJIeT BKIIIOYAET B ce0s 5 TEOPETUUECKUX BOMPOCOB.
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[Tpu orneHMBAaHUM CTYACHTA Ha SK3aMEHE MPENoJaBaTelb PYKOBOJICTBYETCS KPUTEPHSI-
MU, IPUBEJICHHBIMU B TaOIHIIE 2.

MaxkcruMaabHOE KOJIMYECTBO OAJIIIOB 32 OTBET HAa BOMPOC IK3aMEHAIMOHHOTO OHU-
JieTa 3aCYUTHIBACTCS CTYACHTY B Cly4yae, €CIM OTBET MOATBEPIKIACT BIAaJCHUE CTYICH-
TOM 3HAHHUSIMH B TIOTHOM 00BeMe Yy4eOHOU MpOrpaMMbl, MaTepHUal U3JI0KEH B JIOTHY -
CKOM MMOCIIeI0BATEILHOCTH C BBIICJICHHEM TJIABHOTO, COJCPKUT TOUHBIC (hOPMYIUPOB-
KU, COMPOBOXKIACTCS MILTIOCTPUPYIOMIMMHA CXEMaMH U PUCYHKamH (TIpU HEOOXO0IUMO-
CTH).

B ciydae, ecnii 0TBET Ha BOIIPOC HE B TIOJIHOM MEpE OTBEYAET MPUBEICHHBIM Tpe-
OOBaHMSM, CTYICHTY 3aCUMTHIBACTCS KOJMYECTBO OauioB, paBHOe 5. [Ipu oTCyTCTBHH
IIPABHJILHOTO OTBETA Ha MOCTABJICHHBII BOIIPOC CTYAEHT moiyvaet 0 6amios.

Tabnuna 2 — Pacnipenenenue 0aaioB Mo CEMECTPOBOMY SK3aMEHY

dopma KOHTPOJIS MaxkcumanbHO
BO3MO>KHOE KOJIMYECTBO OAJIOB
OTBeT Ha BOMNPOCHI JK3aMEHa- Bonpoc 1 20
IIUOHHOTO OmjeTa BoOTpoc 2 20
BOITPOC 3 26
UTOoro 66

HroroBasi oneHKa onpe/eseTcsi IyTeM CyMMUPOBaHUS KOJIMYecTBa OAJIOB 1O pe3ylibTaTaM
TEKYIIEro KOHTPOJIS U KOJHUYECTBA OAIOB MO pe3ysibTaTaM CEMECTPOBOro 3k3aMeHa. MaKCHMAJIbHO
BO3MOKHOE KoJn4ecTBo 0ay1oB — 100.

[Tony4yennas orenka mo 100-0aJIbHOM IIKaJie OMPEACISIeT OICHKY 10 TOCYAapCTBEHHOM IIKa-
se u mkaie ESTS:

Cymma 6amioB Oruenka O1enka
no 100-0anpHOM HIKane no mkane ECTS 10 TOCYAAPCTBEHHOM LIKase
90-100 A OTan4HO
80-89 B %
75-79 C OPOTHO
70-74 D N
60-69 E JIOBJIETBOPUTEITHHO
35-59 F He
0-34 =4 YIIOBJICTBOPUTEILHO

* — ¢ 00s3aTEIbLHBIM IMOBTOPHBIM M3YUCHUCM NUCHHUIINHBI.

4.4 Tlpumep TeKylIero onpoca Ha J1adopaTopHbIX padoTax

Ha mpumepe TemMbl « ABTOMaTH4YeCKasi KOMIIEHCAIIUS €MKOCTHBIX TOKOB 3aMbIKa-
HUS Ha 36MITIOY:

1. XapakTepHbie pexXrUMbl pabOThl KOMIIEHCUPYEeMO# ceTH 6-35 kB?

2. HopmainbHbI# pesxuM pabOThl KOMIIEHCUPYEMOW HEHTpaIH.

3. YcroitunBoe oiHO(a3HOE 3aMbIKAHHE HA 3EMITIO.

4. ®a30BbIi MPUHITUTT PETYIUPOBAHNS KOMIICHCAIIMH €MKOCTHOTO TOKA.

OTBeThl Ha BOIPOCHI BXOJHOTO KOHTPOJISI YUUTHIBAIOTCS MPEMOIaBaTelieM B pe-
3yJlbTaTaxX TEKYIIEro KOHTPOJIS padOThI CTYEHTA.



14

4.5 KypcoBoe npoeKTHpOBaHue
Y4eOHBIM IJIAHOM KypCOBOE MPOCKTHUPOBAHUE HE 3aIJIAHUPOBAHO.

5 PEKOMEHAYEMAMS JIMTEPATYPA
I. OcHoBHas JMTEpaTypa

1. I'muackuit E.B. IlpoTtuBoaBapuiiHas u peXxMMHasi aBTOMaTHKA: KOHCIIEKT JIEK-
LUK J1JIs1 CTYAACHTOB HEPTeTUUYECKUX crieruanbHocTed. — Munck: BHTY, 2013. — 134 c.

https://rep.bntu.by/bitstream/handle/data/6157/ Protivoavarijna-

ya_i_rezhimnaya avtomatika.pdf ? sequence=1&isAllowed=y

2. AradonoB, A. . CoBpemeHHasi peneiiHas 3allluTa ¥ aBTOMAaTHKa 3JIEKTPO-
PHEPreTUYECKUX cucTeM : yueOHoe nocobue / A. U. Aradonos, T. FO. bpoctunosa, H.
b. JI)xa3zoBckuii. — 2-¢ uza. — Mocksa, Bonoraa : Undpa-Umxenepus, 2020. — 300 c. —
ISBN 978-5-9729-0505-8. — TekcT : 31eKTpOHHBIN // DAEKTPOHHO-OMOIMOTEUHAs CH-
ctema IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/98355.html

3. EpmoB A.M. Peneiinas 3ammra 1 aBTOMaTlKa B CUCTEMAaxX AJIEKTPOCHAOKCHHS.
Yacts 5: IlpoTuBoaBapuiiHasi aBTOMaTHKa CUCTEM AJIEKTPOCHA0XKEHUS: yueOHOe MOCOo-
oue / A.M. EpmoB. — Yensobunck: Uzparensckuii nentp HOYpl'Y, 2013. — 109c.
https://docplayer.ru/59820986-A-m-ershov-releynaya-zashchita-i-avtomatika-v-
sistemah-elektrosnabzheniya.html

I1. lonmosiHUTEIbHASA JHMTEpPaTypa

4. MuponosB U. [lyroracsiue peakTopsl B ceTsax 6-35 kB. ABToMaTuyeckas KOM-
neHcanus eMkoctHoro Toka / M. MuponoB // HoBoctu snmekrporexamku. — 2016. -
Ne2(98). URL.: http://www.news.elteh.ru/arh/2007/47/06.php

5. DIEKTPOMAarHUTHBIC TIEPEXOJIHbIE MPOLECChl B DJIEKTPOIHEPTrETUUECKUX CH-
cremax: yueoHoe nocooue / B.I'. Cazpikun, A.I'. KynpskoB. — 2-e u3a., ucnpas. u AOIIL. -
Kpacunonap: Ky6I'AY, 2017. — 255 c.
https://kubsau.ru/upload/iblock/ecd/ecda39b02422ef8717abc7a997a8299a.pdf

6 YA EBHO-METOJANYECKOE OBECIIEYEHHUE JUCIUITJINHBI

Y4eOHO-MeTOAMYECKUE U31aHUsA, pa3padoTannbie B JOHHTY:

6. Metoanueckue peKOMEHIAlMK K BBITIOJIHEHUIO Ja00paTOPHBIX paboT Mo Jauc-
uurmnae «lIpoTuBoaBapuiiHas aBTOMAaTHKA 3JEKTPOTEXHUUYECKUX KOMILJIEKCOBY : IS
oOy4JaronmMxcst Mo NporpaMMe MaructpaTypbl HampabiieHHs moAarotoBku 13.04.02
«DNEKTPOIHEPTETUKA U AIIEKTPOTEXHUKa» (Marucrepckas nmporpamma «JIEKTPOCHA0-
JKeHHe W dHeprocoepexeHue») Bcex ¢opm obyuenus / TOYBIIO «/JIOHHTY», kad.
AIEKTPOCHAOKEHUS MPOMBIIUICHHBIX MPEANpUsITHI U ropodos ; cocT. U. A. bepman-
ckuit. — Jlonenk : JOHHTY, 2020. - 40 c. http://ed.donntu.ru/books/21/m5955.pdf

/. Meroanueckue pEeKOMEHJIALMU IO OpPraHU3AlMH CaMOCTOSATEIbHOU pabdOoThI
ctyneHToB. [lucummimna «[IpoTuBoaBapuiiHasi aBTOMATHKAa BJIEKTPO-TEXHUYECKHUX
KOMITJIEKCOBY: ISl OOYYArOIINXCS 10 MPOTpaMMe MarucTpaTyphbl HAMpPaBIICHUS TTOJTO-



https://rep.bntu.by/bitstream/handle/data/6157/Protivoavarijnaya_i_rezhimnaya_avtomatika.pdf?sequence=1&isAllowed=y
https://rep.bntu.by/bitstream/handle/data/6157/Protivoavarijnaya_i_rezhimnaya_avtomatika.pdf?sequence=1&isAllowed=y
http://www.iprbookshop.ru/98355.html
https://docplayer.ru/59820986-A-m-ershov-releynaya-zashchita-i-avtomatika-v-sistemah-elektrosnabzheniya.html
https://docplayer.ru/59820986-A-m-ershov-releynaya-zashchita-i-avtomatika-v-sistemah-elektrosnabzheniya.html
http://www.news.elteh.ru/arh/2007/47/06.php
https://kubsau.ru/upload/iblock/ecd/ecda39b02422ef8717abc7a997a8299a.pdf
http://ed.donntu.ru/books/21/m5955.pdf
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ToBKH 13.04.02 «DneKkTposHEepreTuka U IJIEKTPOTEXHUKA (Marucrepckas mporpaMmma
«InexkTpocHaOkeHue u sSHeprocoepexxeHue») Bcex ¢dopm obyuenus / ['OYBIIO
«JOHHTY», xad. snekTpocHaOXEeHUSI MPOMBIIUICHHBIX NPEANPUSATANA U TOPOJAOB ;
coct. WM. A. bepmaackuii. — Jonmeux : JOHHTY, 2020. - 13 c.
http://ed.donntu.ru/books/21/m5954.pdf

8. Meroanueckue peKOMEHAAIMH K BHIITOJHEHUIO UHANBUYAbHOTO 3a/IaHUs TI0
nucuumuinHe «IIpoTuBoaBapuiiHas aBTOMATHKa JJIEKTPOTEXHUYECKUX KOMILIEKCOBY :
JUIs O0y4aroluxcs Mo MporpaMMe MarucTpaTyphl HampaBieHust moaArotoBku 13.04.02
«DNEKTPOIHEPTETUKA U JIEKTPOTEXHUKA» (MarucTepckas nporpaMma  «JIEKTPOCHAO-
xKeHue u sHeprocoepexenue») Bcex ¢opm oOyuenus / TOYBIIO «IOHHTY», kad.
AIIEKTPOCHAOKEHHS TIPOMBILIUICHHBIX MPEANpPUATUN U roponoB ; cocT. M. A. bepman-
ckuii. — Jlonenxk : JIOHHTY, 2020. — 15 c. http://ed.donntu.ru/books/21/m5961.pdf

JJIEKTPOHHO-MH(OPMALMOHHBbIE PeCyPCHI
OBC JIOHHTY - http://donntu.ru/library
9BC IPR BOOKS - http://www.iprbookshop.ru/.

7 MATEPUAJ/IBHO-TEXHUYECKOE OBECIHHEYEHHUE AUCHUIIJINHBI

1. YyebOnas ayautopust Ne 8.406 y4yeOHbIN KOpIyC 8 IUIsl MPOBEACHUS 3aHATUN
JICKIIMOHHOTO THIIA, TJAOOPATOPHBIX PAOOT, TPYNIIOBBIX W MHANBUIAYATbHBIX KOHCYJIbTA-
A, TEKYIIETO KOHTPOJISI U NMPOMEKYTOUHOM arrectauuu. Crenuanvu3upoBaHHAs Me-
OeJib: CTOJIBI 111 KOMIIBIOTEPOB, CTYJIbI yueHUYECKHe, Kadeapa, OOIbIION JAeMOHCTpa-
[IMOHHBIM MOHUTOP U KoMIIbIoTepHOE o0opyaoBanue: DualCore Intel Core 15-661, 3478
MHz, Asus P7P55D, Intel Ibex Peak P55, 2 I'b DDR3-1333 (2048 x 2), NVIDIA
GeForce GT 240 (512 MbB), ST3750528AS ATA Device (750 I'b, 7200 RPM, SATA-
IT) , VIA VTI828S, Microsoft Windows 7 32bit, monutrop SyncMaster P2050
(1600x900@60Hz).Libreoffice 6.3.0 (muuen3us GNU LGPLv3+ u MPL2.0), Mozilla
Firefox (mumensus GNU LGPLv3+ u MPL2.0), Dev-C++ 5.11 (munensus GNU
GPLv2), Visual Studio Code (yiuuensust MIT), Octave 5.1 (muuensuss GNU GPLv3),
AVR Studio 4.19 (nuuensus Freeware), Foxit Reader (nmuuensus Freeware), nanoCAD
Onektpo 11.0 (muuensus yuebHas ceteBasi), Project Studio CS Dnekrpuka 10.0 (suuen-
3ust yueOHas ceteBasi), Model Studio CS (nunensust yueOnas cereBas), EnergyCS 3.5.0
(ITorepu, Pexxum, TK3) (nmunen3ust yueobnas cereBasi), EnergyCS Onexrpuxa 3.0 (nu-
IEeH3Us yueOHas ceTeBas).

2. YueOnas aynuropust Ne 8.406 yueOHbIN KOpItyc 8 [Is TpoBeACHUS Jabopa-
TOPHBIX PadOT, TPYNTIOBBIX U UHAUBUAYATbHBIX KOHCYJIBTAIMM, TEKYIIETO KOHTPOJS U
MPOMEXKYTOUHOHM arTectanuu. Crernuanu3upoBaHHas MeOeIb: CTOJBI JJISi KOMIThIOTE-
POB, CTYyJbs yueHWYecKue, kadeapa, OOIbIION JTeMOHCTPAITMOHHBIA MOHUTOP M KOM-
netotepHoe obopynoanue: DualCore Intel Core 15-661, 3478 MHz, Asus P7P55D,
Intel Ibex Peak P55, 2 I'b DDR3-1333 (2048 x 2), NVIDIA GeForce GT 240 (512
MB), ST3750528AS ATA Device (750 I'b, 7200 RPM, SATA-II) , VIA VT1828S,
Microsoft Windows 7 32bit, MOHUTOP SyncMaster P2050
(1600x900@60Hz).Libreoffice 6.3.0 (muuensus GNU LGPLv3+ u MPL2.0), Mozilla
Firefox (mnensus GNU LGPLv3+ u MPL2.0), Dev-C++ 5.11 (mmuuen3us GNU


http://ed.donntu.ru/books/21/m5954.pdf
http://ed.donntu.ru/books/21/m5961.pdf
http://donntu.ru/library
http://www.iprbookshop.ru/
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GPLv2), Visual Studio Code (ymumensust MIT), Octave 5.1 (munensus GNU GPLv3),
AVR Studio 4.19 (nunensus Freeware), Foxit Reader (munensus Freeware), nanoCAD
Onextpo 11.0 (munen3us yuebnas cereBas), Project Studio CS Dnekrpuka 10.0 (uneH-
3ust yueOHas ceteBasi), Model Studio CS (nuuensust yuebnas cereasi), EnergyCS 3.5.0
(ITorepu, Pexxum, TK3) (nuuensust yueObHast cereBasi), EnergyCS Onextpuka 3.0 (mu-
1IeH3us yueOHas ceTeBast).

3. [TomemeHust 7151 CAMOCTOSATEIEHON pabOTHI C BO3MOYKHOCTBIO TTOJIKITFOYCHHUS K
cetu "HuHtepHer" u oOecneueHHMeM JAOCTyHa B JJIEKTPOHHYIO HH(POPMAIIMOHHO-
00pa30BaTeNbHYIO CPEy OPTaHU3AINK: YATAIBHBIC 3aJibl, yaeOHbIe Kopiyca 2,3 (Kom-
MBIOTEPHAS TEXHUKA C BO3MOXKHOCTBIO TOJKIIIOUEHUsS K cetn «HTepHeT» M obecrede-
HUEM JIOCTyIla B DJICKTPOHHYIO HH(POPMAIMOHHO-00pa3oBareibHyt0 cpeny (DMOC
JIOHHTY) u snexkrporno-6ubmmorednyto cucrtemy (3bBC IPRbooks), a Takke BO3MOXK-
HOCTBIO MHAMBHYyaJIbHOTO HEOTpaHUUYEHHOTO nocTymna odydaronmxcs B ObC u DUOC
nocpeactsom Wi-Fi ¢ nepcoHanbHbix MoOMIBHBIX yeTporicTB. OC- Microsoft Windows
7, OpenOffice 2.0.3 — odmiecTBennas munensuss MPL 2.0, Grub loader for ALT Linux -
munieHsuss GNU LGPL v3, Mozilla Firefox - munensus MPL2.0, Moodle (Modular
Object-Oriented Dynamic Learning Environment) - nmunensus GNU GPL).



